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saturated. Collectively, new AT1.03NL biosensor is more suitable for
ATP imaging at low temperatures, and it may be useful for in vivo ATP
imaging in model organisms with low body temperatures.
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Intrinsic (mitochondrial) programmed cell death (PCD), plays an
essential homoeostatic role, by selecting bioenergetically proﬁcient
cells suitable for normal tissue and organ development. In spite of
intensive investigation on cellular and animal models, the impact of
this crucial execution pathway in human disease remains mechanis-
tically undeﬁned. In particular, the link between apoptosis and
mitochondrial disorders, i.e. primary defects of oxidative phosphory-
lation (OXPHOS), has not been persuasively demonstrated. On the
other hand, a clearly developmental phenotype, Microphthalmia with
Linear Skin lesions syndrome (MLS), is associated with mutations in
HCCS [1], the gene encoding the holo-cytochrome c-type synthase,
which incorporates catalytically active heme-c moieties in the
mitochondrial respiratory chain (MRC) [2,3]. Notably, HCCSmutations
are present in a subset of MLS patients, the remaining ones being still
undeﬁned at the molecular level. To gain mechanistic insight on the
molecular pathogenesis of the developmental defect in MLS, we ﬁrst
showed that, similar to MLS patients, HCCS knockdown results in eye
and brain abnormalities in medaka ﬁsh (Oryzias latipes). Next, we
demonstrated that these defects are caused by increased PCD via
apoptosome independent caspase-9 activation, triggered by MRC
impairment and overproduction of reactive oxygen species (ROS).
Based on these results, we then screened MRC-related genes in HCCS-
negative MLS patients, and found deleterious mutations in a new
gene related to MRC. These data indicate an essential role for the
mitochondrial respiratory chain in organogenesis and deﬁne a new
group of mitochondrial diseases hallmarked by apoptosis-driven
abnormal development.
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The amoeboid protozoan Dictyostelium discoideum is a powerful
model system for studying cytokinesis, cell motility, phagocytosis,
chemotaxis, signal transduction, and cell differentiation during
development. Most of its life D. discoideum amoebae undergo the
vegetative life cycle as separate, independent cells but, when starved,
the cells interact to form multicellular structures.
D. discoideum, is one of the simplest organisms using STAT (signal
transducers and activators of transcription)mediatedphosphotyrosine-
regulated signaling. STAT proteins are one of the importantmediators of
inmetazoan cells. These proteins are components of signal transduction
pathways regulating cellular differentiation, proliferation, immune
response, cell fate, cell migration and programmed cell death in
multicellular organisms. Additionally, some of the members of STAT
protein family, namelymammalian STAT3 and STAT5, were found to be
targeted to mitochondria [1, 2]. It was shown that, in addition to their
nuclear transcriptional role, they regulate the metabolic function of
mitochondria. So far, this dual function of STAT3 was found only in
mammalian cells.
The present work describes a role of STAT proteins in mitochondrial
bioenergetic regulation of D. discoideum. We study bioenergetic
properties of these organelles, namely, mitochondrial respiration
with different oxidizable substrates, mitochondrial membrane po-
tential and oxidative phosphorylation yield in wild type and STAT
knockout D. discoideum cells. The role of STAT protein homologs (Dd-
STATB and Dd-STATC) in regulation of mitochondrial bioenergetics has
been investigated. On the contrary to previous ﬁndings on mammalian
cells, we could not detect the difference between the activities of
electron transport chain Complexes I and II in the Dd-STATB protein
knockout andwild typemitochondria. However the activity of Complex
IV was signiﬁcantly reduced in the absence of Dd-STATB protein.
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Ideonella dechloratans is a facultative anaerobe able to use chlorate
as a terminal electron acceptor under anaerobic conditions. Two
enzymes are necessary for the decomposition of chlorate to chloride
and molecular oxygen; chlorate reductase (Clr) and chlorite dis-
mutase (Cld). The genes for these two enzymes are close to each
other in the genome and form, together with a cytochrome c and a
mob B gene, a gene cluster for chlorate metabolism. The localization
of the cyt c gene suggests a function in electron transport during
chlorate reduction but the corresponding protein has not been found.
We have addressed the questions of how the expression of Cld and Clr
is regulated during the aerob/anaerob switch and if the cyt c gene
is expressed in I. dechloratans. The enzyme activities of Cld and Clr
were measured in extracts from cells grown at different conditions;
aerobically or anaerobically [1]. Both enzymes were found to be
active in all samples and the activity increased upon transfer of the
cells fromaerobic to anaerobic conditions, byﬁve times for Cld andmore
than 200 times for Clr. Relative mRNA levels of Cld and Clr were
determined by qRT-PCR in RNApreparations from cells grownunder the
same conditions as for the enzyme activity measurements. mRNA from
both genes was detected in all preparations but with ten times higher
levels in samples fromanaerobic conditions. This increase inmRNA level
is on the same scale as the increase in enzyme activity for Cld but
accounts for less than a tenth of the activity enhancement seen for Clr. A
possible effect of chlorate was tested by the addition of chlorate under
aerobic conditions but this resulted in neither increased enzyme
activities nor increased mRNA levels. qRT-PCR was performed with
primers speciﬁc for the cyt c gene and this gene was also found to be
expressed at both aerobic and anaerobic conditions. In summary, the
results show that chlorate respiration is activated by anaerobiosis but
not by chlorate in I. dechloratans and that this activation occurs at the
transcriptional level. Due to themuch larger increase in enzyme activity
compared to the increase inmRNA level, the activity of Clr also seems to
be effected by other mechanisms. Detection of cyt c mRNA suggests
that its gene product can be found and the function investigated.
Reference
[1] M. Hellberg Lindqvist, N. Johansson, T. Nilsson, M. Rova, Appl.
Environ. Microbiol. 78 (2012) 4380–4385.
doi:10.1016/j.bbabio.2012.06.413
21P10
Thermus thermophilus Complex II – unique properties of
a thermophilic enzyme
Mohamed Radzi Noor1, Olga Kolaj-Robin1, Sarah O'Kane1,
Frauke Baymann2, Tewﬁk Soulimane1
1Chemical & Environmental Sciences Department and Materials &
Surface Science Institute, University of Limerick, Ireland
2Laboratoire de Bioénergétique et Ingénierie des Protéines, BIP/CNRS,
UMR7281, AMU, 31, chemin Joseph Aiguier, 13402Marseille cedex 20, France
E-mail: mohamed.noor@ul.ie
Complex II (succinate:quinone oxidoreductase, SQOR superfamily)
is one of the four membrane-bound protein complexes forming the
aerobic respiratory chain.While Complex II is not a proton pump unlike
the other three complexes, the Complexes I, III and IV together con-
tribute to the proton gradient across the membrane, which is essential
for ATP generation. Despite being described as a facultative anaerobe,
the extremely thermophilic Thermus thermophilus possesses only a
Type A succinate:quinone reductase consisting of four subunits while a
quinol:fumarate reductase is absent from the genome. Presented here are
the properties of recombinantly-produced intact complex.Wild type-like
trimeric and synthetic monomeric forms, conﬁrmed by blue native PAGE
and analytical gel ﬁltration chromatography, have both been produced to
a high level of purity and homogeneity. Similar to the native complex [1],
the recombinant variants contain a ﬂavin, two heme b moieties and
three Fe-S clusters. This indicates suprastoichiometric biogenesis of
these redox cofactors in vivo as the biogenesis proteins themselves
were not overproduced through the expression plasmid. The thermo-
philic Complex II also uniquely displays positive cooperativity towards
succinate binding at high temperatures andmay represent an adaptation
to thermophilic growth. The heme midpoint potentials of the native as
well as recombinant monomeric and trimeric variants were determined
to be relatively similar to each other. Electron paramagnetic resonance
(EPR) spectroscopy indicates a succinate-induced shift of the [2Fe-2S]
signal from axial to rhombic. To complement these characterization
studies by an atomic model, crystals of Complex II have been obtained.
Preliminary analysis shows an anisotropic diffraction to 3.8 Å in the best
direction with further optimizations currently in progress.
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The Goto-Kakizaki (GK) rat is a Wistar substrain developing Type
2 diabetes mellitus early in life. While in common Wistar rats
Langerhans islets show typical oval round shape with centrally
predominated beta cells surrounded by non-beta cells in periphery,
irregular up to stellar pattern with loss of beta cell with relative
dominance of alpha cells producing glucagon in GK.
PINK-1/ Parkin mediated autophagy is associated with different
diseases including type II diabetes mellitus. For purposes of this study,
we investigated immunohistochemical positivity of PINK-1 in
79 weeks old GK and equal Wistar control rats.
While ﬁne granular PINK-1 positivity of a few individual cells in
the Langerhans islets, clusters or diffuse irregular positivity of cells
was observed in GK. Also imunohistochemical pattern of insulin,
glucagon, somatostatin and pancreatic polypeptide in Langerhans
islets is presented in Wistar and GK rats.
This different pattern conﬁrms possible role of PINK-1/ Parkin
mediated mitophagy in animal model of Type 2 diabetes mellitus
suggesting certain impairment of this process involving more cells in
GK than in controls.
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